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1.0 PURPOSE 

Thls Proposed Action Memorandum (PAM) descnbes the strategy for the collechon of potenhally 
contammated groundwater associated wth the 771/774 project area The proposed achon wl1 consist of 
constructmg a subsurface groundwater collecbon system The PAM is the decision document for this action 
and requues approval by the Colorado Department of Public Health and Envuonment (CDPHE), as Lead 
Regulatory Agency LRA under the Rocky Flats Cleanup Agreement (RFCA) (DOE 1996) 

In accordance with RFCA Paragraph 106, a PAM shall contam a bnef summary of data for the site, a 
descnphon of the proposed achon, an explanaaon of how waste management considemhons will be ad&ssed, 
an explanahon of how the proposed achon relates to any long-term remedlal achon objechves, all applicable 
or relevant and appropnate requuements, and an mplementahon schedule and completion date for the 
proposed achon Thls secbon m RFCA also reqwres that the PAM address proposed performance standards 
Th~s PAM only addresses the subsurface groundwater collechon system The treatment system and assocnted 
performance standards, if reqwred, for thls area w11 be addressed m the Industrial Area Groundwater Intern 
MeasureAntenm Remedlal Action document (m preparation) 

Thls PAM also sahsfies the commitment made m the major mdficahon to the 771 Decommissionmg 
Operahons Plan, Modification 5 (DOP) The responsiveness summary mdicated, “The groundwater 
management system and mdficabon to the facility to control groundwater (holes m the superstructure andor 
maintammg or dlsrupbng the footer dram) will be dlctated by the final land configuration and groundwater 
modeling If these activihes are to control contammated groundwater, the detads wll  be documented m a 
project-specific RFCA decision document, whch would requne a formal public comment penod If these 
acbvihes are to control groundwater to m m l z e  erosion and mamtam the stability of the area, the detsuls w11 
be documented in work packages and nnplemented as a best management practice ” 

The integrated hydrologic modelmg mdlcates that m the event the 771/774 foundation drams fa1 and there 
are extreme weather condlbons, the carbon tetrachlonde plume could travel under the rem= of 771/774 and 
surface north of the facility As a result, thls PAM is being prepared to address the construction and 
mtallabon of the subsurface groundwater collechon system before backfillmg the 7711774 project area The 
project has the followrng objectives 

0 Intercept groundwater flowmg under and through the concrete rerams of Bmldmg 7711774, to the 
extent prachcal 
Intercept groundwater movmg west toward the unnamed gully, to the extent practical 
Allow for the mtallation of a groundwater treatment system, if necessary to protect surface water 

0 

0 

0 Avoid deplehon of waters 

Thls PAM only addresses the mtallahon of the 771/774 groundwater collechon system to control potenhally 
contammated groundwater m the area around Bmldmg 771 and 774 An Intenm Measureshtenm Remedlal 
Achon (IM/IRA) will be prepared for the Industnal Area (IA) groundwater The IM/IR4 w11 mclude a 
comprehensive analysis of the IA groundwater, mcludmg the area around Buildmgs 771 and 774 addressed 
m h s  PAM The IMAM will also mclude the analysis of whether the water collected by the 771/774 
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Groundwater collechon system poses an ecologrcal nsk or could cause an lmpact to surface water and requves 
treatment 

2.0 PROJECT DESCRIPTION 

This scope of work is for the design and mtallation of a subsurface groundwater collechon system m the 
north-central porhon of the Industrial Area at WETS A passive subsurface groundwater collection system 
is anhcipated, however a complete evaluahon of the mtegrated hydrologc modelmg dormahon and area wll  
be completed pnor to mhatmg the design It is anhcipated that the subsurface groundwater collechon system 
wll be approxtmately 875 feet long and extend mto the weathered bedrock, whch could be 20 to 30 feet below 
the current ground surface The system shall be designed to allow for the mstallation of a treatment system 
after the collechon system has been mstalled, if necessary 

Buldmg 771 is located m the north-central sechon of WETS The buldmg is predormnantly constructed of 
relnforced concrete with some non-produchon porhons of the buldmg constructed of concrete block and 
fabncated metal The ongml buldmg was a two-story structure bult mto the side of a hl l  wth most of the 
three sides covered by earth The fourth side, facmg the north, provides the mam entrance to the buldmg 
The onglnal buldmg measures 262 feet (north to south) by 282 feet (east to west) on the ground floor and 

202 feet by 282 feet on the second floor The buldmg is 3 1 feet tall, and there are no outside wmdows m the 
mam building 

Buldmg 774 was designed to treat the liqud process wastes generated m Buildmg 771 Buildmg 774 was 
ongmally a two-story rectangular structure of poured-m-place concrete By 1989, seven additions had been 
made to the bwldmg, resulbng m mulhple levels varymg from one to four stones m height The adhhons are 

constructed of block wall, redorced concrete, metal-on-metal frarmng and transite Because of the addhons, 
floor space mcreased to 25,000 square feet The facility is built on a steeply slopmg site The first floor on 
the north side is 7 5 feet below-grade, and the fourth floor on the south side is 4 feet above-grade 

The buildmgs are bemg decommissioned m accordance with the 771 Closure Project Decommissionmg 
Operations Plan Modification 5 The DOP requms that the facility be demolished to three feet below fmal 
grade, whch means porhons of the facility wl1 remam below grade 

As a result, mtegrated hydrologrc modelmg was conducted to deterrmne the effects of leavmg a porhon of the 
buldmg m closure codgmhon over tune Thls modehg had two pnmary objechves deteme the specific 
hydraulic concerns associated with leavmg portions of the buldmg/structure and assess groundwater 
contammt transport A locallzed, hgh-resoluhon integrated hydrologic flow model was developed for the 
area surroundmg Buldmg 771, includmg Buildmg 774 and 771C The purpose of the refined model was to 
slmulate local-scale hydrologic condlttons based on proposed closure condtions m the 771 Project area 
Several hydrologic responses for the closure conQhons were evaluated Fust, the potenhal for groundwater 
levels to nse near, or above the ground surface adjacent to structures left m place was evaluated (1 e , Buldmgs 
77 1 and 774 basement wall and slab structures, or the tunnels between Buldmg 776 and 77 1, or 77 1 and the 
stack, respechvely) The change in hydraulic and hydrologic con&tions between current condhons and 
closure condhons was also evaluated Fmally, potenhal lmpacts to the current dwtnbuhon of subsurface and 
groundwater carbon tetrachlonde (related to IHSS 118 1) were assessed for the assumed closure con&hon 
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The mtegrated hydrologic modelmg mdcates that if the 77 11774 foundation dram fad and there are extreme 
weather condbons, the carbon tetrachlonde plume could travel under the r e m  of 7711774 and surface north 
of the facihty Figure 1 depicts the general locabon of the proposed subsurface groundwater collecbon system 

The subsurface groundwater collecbon system will be designed wth the followmg performance standards 

Milllmal mwtenance requrements 

Passive system requmng no ublibes, 
Collect and manage at least 1 gallon per mnute, and 

3.0 BACKGROUND 

Thls section addresses the carbon tetrachlonde plume, hydrogeologc settmg m the project area and the 
mtegrated hydrologc modelmg Thls modelmg has been summanzed m h s  document (as it pertam to h s  
document), the complete methodology and results w11 be mcluded m the Industtlal Area Groundwater Interun 
Measurehntenm Remedal Acbon document (m preparabon) 

3 1 

The Carbon Tetrachlonde Plume is located south of Building 771/774 and extends to the east towards the 
Solar Ponds area, and to the west towards the dramage west of Buldmg 771 Groundwater flow is pnmanly 
towards the north m h s  area, however, the plume is also believed to be controlled on the northern side by the 
building foundabon dram 

IHSS 118 1, Carbon Tetrachlonde Plume 

The plume is pnmmly a result of spills dunng fillmg a buned 5,OOO-gallon carbon tetrachlonde tank that was 
located Immediately south of Buildmg 771 (IHSS 118 1) The largest spills were a 1,OOO-gallon spill m the 
late 1970s and a subsequent 200-300 gallon spill While the tank was removed in 198 1 , free-phase carbon 
tetrachlonde is present 111 the subsurface at the former tank locabon and possibly smaller quanbbes at other 
locations A source removal is planned for IHSS 118 1 in Fiscal Year 2005 to coincide with the removal of 
the 730 facility 

3.2 Hydrogeologic Setting 

Thls section presents the hydrogeology of the Industnal Area (LA) 

3 2 1 Hvdrogeolom 

The IA is located on a broad, eastward-slopmg pedment surface, known as a bench, along the western edge 
of the Denver Basm (EG&G 1995a) The bench is a nearly flat tongue of land that slopes generally eastward 
at a low angle fiom the mountam front. The bench is capped wth gravel, speclfically the Rocky Flats Alluwurn 
(RFA), whch was deposited by streams flowmg out of the mountam m the geologic past, when 
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the bench was the valley floor The bench where the IA resides is separated from benches to the north and 
south by the North Walnut Creek and Woman Creek dr;unages, respechvely The bench is notched m a r m y  
by gullies A large, northeast/southwest trendmg gully exists m the northwest sechon of the IA (the west side 
of and northern portion of Smth Street) The gully contam arhficial fill and valley fill alluvium and 
groundwater withm the dramage Qscharges to North Walnut Creek (DOE 2002) 

The Arapahoe Formahon IS the bedrock that ImmeQately underhes the RFA m the IA, but it is exposed at the 
surface where eastward-flowmg Woman Creek and North Walnut Creek have eroded the alluvial and bedrock 
surface The Arapahoe Formahon is m a d y  composed of claystone and silty claystone, with mtercalated 
lenticular sandstone bodies, some of whch subcrop beneath the RFA (EG&G 1995a) 

The unconsolidated surficial deposits on the bench (RFA) and the weathered p o ~ o n  of the Arapahoe 
Formahon, whch extends to approxunately 30 feet below the base of the RFA, forms the sequence of matenals 
that have the greatest unportance regardmg groundwater flow and contarmnant transport m the IA "his 
sequence of matenals compnses the Upper Hydrostrahgraphc Umt (UHSU) Water levels measured m shallow 
and deep bedrock wells at vanous locahons at WETS mQcated a strong downward verhcal hydraulic @ent 
Thls suggests that water m the UHSU is llkely perched on claystone and silty claystone of the Arapahoe 
Formahon Unconfined groundwater occurs m the UHSU withm the RFA and weathered bedrock Seeps are 
common m the stream dramages at the base of the RFA, and where the Arapahoe Formahon sandstones are 
exposed (EG&G 1995b) 

UHSU groundwater recharge occurs from the lnfiltrahon of mcident precipitahon and as base flow from the 
area upgradient of the IA that extends west to Coal Creek Generally, water levels are hghest m spnng and 
early summer and lowest d u n g  the wnter months In the western porhon of the IA, where the thuhess of 
the RFA is appromately 38 feet (well P114989), the depth to the water table is approxunately 10 feet and 
the saturated thlclkness is approxunately 11 feet (DOE 2002) The depth to water generally becomes shallower 
and the saturated thickness becomes W e r  from west to east across the IA as the alluwal matenal h s ,  and 
the underlymg claystones are closer to the ground surface 

3 2 2 Potentiometnc Surface 

Potenhometnc surface maps of the IA were constructed from water level data collected d m g  the second and 
fourth quarters (Apnl and October data, respechvely) of 2001 (DOE 2002) The data uhllzed to construct the 
maps are from unconsolidated surficial deposits (RFA) and selected weathered bedrock components 
compnsmg the UHSU Potentiometnc contour refinements were made with respect to bmldmg foundation 
dram elevahons Information on seep areas was added from the 1995 Hydrogeologx Chmctenzahon Report 
(EG&G 1995) 

Unconfined groundwater flows withm the UHSU matenals, pnncipally the RFA, from west to east, wth local 
flow dlrection vanahons toward the dramages and paleotopographc lows, 1 e , groundwater flow is largely 
controlled by the topography of the bedrock surface In the north, IA groundwater in the UHSU flows either 
to the northeasthuthwest trendmg unnamed gully or to the north toward North Walnut Creek Groundwater 
in the south flows toward Woman Creek In these areas, groundwater flow is m the weathered bedrock 
Unsaturated alluwal areas exlst m the north-central and northeast IA UHSU groundwater m the IA Qscharges 
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at seeps or as mtertlow m North Walnut Creek and Woman Creek Base flow of some of the stream reaches 
is parhally sustamed by this groundwater dscharge 

Plant operahons appear to have locally mpacted groundwater flow patterns m areas where potenhometnc 
contours deviate from ground-surface topographc and/or bedrock surface topographc configurahons The 
presence of megular potenhometnc contours suggests that the groundwater surface has been duenced by 
the presence of subsurface bamers, smks, such as bulldmg foundahon drams, deep storm drams, excavabons, 
buned utility comdors, and extensive paved areas 

3.3 Integrated Hydrologic Modehng 

Integrated hydrologic modelmg was conducted to detemne the effects of leavmg the 771/774 structure m 
place over time Ths modelmg had two pnmary objectives d e t e m e  the specific hydraulic concerns 
assoclated wth leavmg porhons of the bmldmg/structure and assess contaminant transport A locallzed, hgh- 
resolution mtegrated flow model was developed for the area surroundmg Bmldmg 771, mcludmg Burldmgs 
774 and 771C The purpose of the refined model was to simulate local-scale hydrologic and hydraulic 
condhons based on proposed closure condlhons m the 771 Project area The groundwater area of mterest for 
tbs project that was used for the modelmg effort is depicted m Figure 2 

Figure 2.771/774 Groundwater Area of Interest 

I 
i 

-/-- 

.e-- 

Several hydraulic responses for the closure condhons were evaluated Frrst, the potential for groundwater 
levels to nse near, or above the ground surface adjacent to structures left m place was evaluated (1 e ,  Bmldmggs 
77 1 and 774 basement wall and slab structures, or the tunnels between Bmldng 776 and 77 1 , or 77 1 and the 
stack, respectively) The change m hydraulic condltions between current condtions and closure condbons 
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was also evaluated Fmlly, potenbal mpacts to the current dlstnbubon of carbon tetrachlonde (IHSS 1 18 1) 
were assessed for the proposed closure conhhon 

The hydraulic response m the project area is complex Saturated zone flows m the vicmty are three- 
dunensional and complicated by several factors mcludmg the budding remam, an engmeered gravel layer 
beneath bulldmg slabs 77 1 and 774, Occurrence of Arapahoe Sandstone, and hllslope morphology Given the 
complexity of the objecbves, subsurface flow condbons, and the strong surface-subsurface flow mteracbons, 
the mtegrated code, MIKE SHE, used m the Site-Wide Water Balance (SWWB) modelmg (KH, 2002), was 
used to sunulate closure conditions and to evaluate the three key hydraulic responses 

The mtegrated modelmg approach was iterabve and mvolved several steps to evaluate key responses An 
mtegrated model of the current system configurabon (water year [wy] 2000) was developed because it was 
necessary to obtam a base set of flow con&tions that could be used to assess the change m system response 
due to closure m the 771/774 project area It was also necessary to determine whether model flow parameter 
values needed adjustment due to the gnd scale refinement (1 e ,  dram leakage coefficients) At the start of 
modelmg, it was uncertam whether drams needed to be mcluded, or elmmated from future smulabons so they 
were mcluded m the model mput algonthm 

To a large extent, the same mput mfomabon used m the SWWB model (KH, 2002) was used to develop the 
local scale 7711774 project area model One excepbon was the number of saturated zone layers Seven layers 
were needed in the refined model, rather than four m the SWWB model, to more accurately define the 
subsurface structures m the area For example, the tunnel from Buildmg 771 to 776, the matenal above the 
remamng buldmg slab, the buildmg walls and the gravel layer underlymg the slab were explicitly defined m 
the saturated zone portion of the model m addihon to the spahally vanable unconsolidated matenal and 
weathered bedrock The weathered bedrock defmibon mcluded both the claystone/siltstone m a w  and the 
sub-croppmg and embedded Arapahoe Sandstone distnbution The resolubon of the new model is a 25 feet 
by 25 feet, compared to 200 feet by 200 feet in the regional SWWB model 

Only a few sunulabons of the current configurabon were requred to obtam a reasonable companson between 
simulated and observed hydraulic response Average annual groundwater levels from available wells m the 
area were compared agamt smdated average annual groundwater levels In general, smulated groundwater 
levels were well withm a meter of observed values Average annual dmharge estmates from foundation 
drams were also compared agamst smulated values and found to be w b  10 to 20 percent of reported values 

Proposed closure configurabon modifications recorded m the model mcluded the followmg 
0 

0 

0 

Subsurface pipes (storm, samtary, foundabon and water supply) were dsrupted 
Uhlity trenches and uhlity backfill matenal were not altered 
The ground surface was regraded based on a topographc surface provided m the recent land 
configuration design studes 
Impervious matenal at the ground surface were removed 
Structures less than 3 feet below grade were removed As a result, the northern porhons of 
Buildmgs 771 and 774 were removed to accommodate the regrade topography In addtion, 
Buildmg 771C was assumed entlrely removed 

0 

0 
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Fill matenal w i t h  Bmldmgs 771 and 774 was modeled to be smlar  to coarse gravel (1 e , 
rubblized concrete) 
Concrete structures left m place below grade had low permeability (water does not readily 
penetrate the concrete) 

Results of the closure configurahon smulahon for a typical clmate (WY2000) mdxated that average annual 
water levels are well below 1 meter below grade Only the area near the northern edge of the remamng 
Bmldmg 771 slab showed groundwater levels near the ground surface As a result, a sensihvity analysis was 
conducted to further evaluate effects of hfferent parameter values on the hydraulic response m the area 

The sensitivity analysis mdicated that a wet year (1 OO-year basis) combmed with an assumphon that no 
subsurface drams were m operahon showed groundwater levels would m e  to w i h  a meter of ground surface 
m an area surroundmg Bddmg 771 Results also showed, however, that creatlng holes m the slab floor would 
only result m an mcreased head above the slab of about half a meter Assummg that the Arapahoe Sandstone 
beneath Bmldmg 771 has a hydraulic conduchvlty smilar to the claystone/siltstone ma- the gravel layer 
underlymg the bmldmg slabs only resulted m slight mcreases m head upgradient of Bulldmg 771 and 774 
walls 

Results of a smulahon with conservahve closure condrhons of a wet year c l m t e  coupled wth no subsurface 
drams mdxated several thmgs Fnst, average annual groundwater levels upgmbent of the Bwldmg walls left 
m place mcreased, but were shll 1 meter below ground surface However, for large events durrng a wet year, 
results m&cate several areas, mostly upgradrent and around the southern Bmldmg 771 wall, may become 
saturated at, or near the ground surface Results also indrcated that average annual heads mcrease above 
ground surface along the northern edge of the slab for Bmldmg 771 As a result, a subsurface groundwater 
collection trench was smulated m the model along the northern edge of the Bmldmg 771 and 774 slabs The 
trench was smulated to mtercept flows both above and below the slabs Results of h s  smulahon mdicated 
that groundwater levels at the slab edge are reduced below ground surface m ths  area 

The movement of the carbon tetrachlonde plume (IHSS 118 1) south of Bmldmg 771 was smulated usmg an 
advechondspersion module (a DHI code) that uses the mtegrated MIKE SHE flow model results It does not 
smulate effects of degradahon, drffiion, or sorption, but it accounts for most of the plume movement from 
the assumed source area 

Addihonal smulahons were conducted of the 771/774 project area to estunate the proposed trench depth 
requred to control mgrahon of carbon tetrachlonde Two a ~ h o n a l  cases where the trench depth is assumed 
to be a constant depth of 6 meters and 10 meters below grade were run through the model Results of h s  
modelmg mdicated that the VOC plume is shll not fully captured by a constant trench depth of 6 meters, but 
a 1 0-meter depth appears capable of capturing both the northern and western mgrahon adequately Therefore, 
modeling suggests that a trench needs to be greater than 6 meters, but does not have to be greater than 10 
meters Modelmg results mdxate that total flow rates from the trench would be small (below 1 gallon per 
mmute) 
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4.0 PROJECT APPROACH 

A subsurface groundwater collechon system w11 be mtalled m the unnamed gully and north of Bulldmgs 77 1 
and 774 to mtercept potenhally contarmnated groundwater The unplementahon of h s  PAM is mdependent 
of any source removal achons that may be taken at PAC 700-1 18 1 or other PACs pendmg mveshgahon 
results These PACs wdl be evaluated for accelerated achon per ALF Sechon 4 and the Sod h k  Screen (ALF 
Figure 3) Of parhcular note is the ALF Section 4 2A achon determmhon evaluahon cntenon that states 

“Actions w11 be determmed on a case-by-case basis and may include any or a combmhon of removal, 
treatment, mtituhonal controls, or engmeenng controls (For volatde orgamc compounds, where VOC 
contammhon levels approach free product concentrahons, such as at IHSS 1 18 1, a combmhon of 
contammated soil source removal and groundwater treatment may be selected as the appropnate 
accelerated achon )” 

Source removal is planned for IHSS 118 1 when 730 facility 1s removed As a result, h s  facility has been 
transferred to the Enwonmental Restorahon group from the 776/777/707 Closure Project, documented m 
m o r  Modlficahon 10 of the 776/777 Decomrmssiomg Operal~ons Plan Source removal will be conducted 
m accordance with the appropnate ER RSOP nohficabon Figure 3 is a profile illustrahon of the 771 bwldmg 
remams, the carben tetrachlonde plume and the proposed collechon system 

Figure 3. Project Profde 

4.1 Proposed Achon 

The subsurface groundwater collechon system wlll be keyed mto the underlymg weathered claystone bedrock 
to collect as much groundwater flow as prachcal The collected groundwater may be treated m a separate 
treatment system, if requued Based on the avadable data, the subsurface groundwater collechon system will 
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extend from the east side of Buldmg 774 to the west side of Buldmg 771 and extendmg south parallel to the 
unnamed gully to the south side of Buldmg 77 1, a distance of 875 feet 

4 1 1 

Convenbonal excavabon andor trenchmg techques or a contmuous trencher will be used to mstall the 
collectton system Silt fences w11 be mstalled downgradent of the excavabon to control potenbal release of 
sehent to the dramage Dunng trench construcbon, the matenal removed from the trench wl1 be stockpiled 
adjacent to the trench A honzontal groundwater-collecbon h e  wlll be mtalled and filter pack wll be placed 
around and several feet above the honzontal collecbon lme The trench wll  then be backfilled and excess fill 
will be spread over the top of the collection system 

Installabon of the Collecbon System 

Dunng soil handlmg and acbwbes that result m dust generabon, dust nununnation techques, such as water 
sprays, will be used to rmnlllllze suspension of partdates In addition, excavabon operations wll  not be 
conducted d m g  penods of sustamed lugh wmds The RFETS Envwonmental Restorabon Field Operabons 
Procedure FO 01 - An Monitonng and Dust Control wll  be followed 

Work will be evaluated dunng the project to determme whether radrologcal monitonng is reqwred All 
momtonng will be m accordance with 10 CFR 835 and the RFETS Radiological Controls Manual (K-H, 
1996) If unexpected hazards or condrbons are encountered dunng remedabon, work wl1 be halted m order 
to re-evaluate the exlstmg procedures to ensure that these are safe and appropnate It is anbcipated that no 
contammated soil or groundwater wll be encountered dunng construcbon, as a result, no rad~ologcal samphg 
will be requrred All equpment wll  be momtored pnor to leavmg the site Pnor to release from RFETS, the 
equpment will be assessed in accordance with the RFFiTS Radiological Control Manual (K-H 1996) 
Excavation equpment w11 be decontammated, if necessary Typical decontammabon methods mclude 
pressure washmg and hand washmg 

4 1 2 Site Reclamation 

At the completion of the mtallabon of the subsurface groundwater collecbon system, the areas drsturbed 
dunng construcbon w11 be backfilled m accordance with the land configurabon and revegetated Revegetabon 
will be in accordance with the Industnal Area Revegetabon Plan 

4 1 3 

A Site-Specific Health and Safety Plan (HASP) will be developed to address the safety and health hazards of 
each phase of project operabons and to spec@ the requirements and procedures for employee protectton The 
Occupabonal Safety and Health Administration construction standard for Hazardous Waste Operations and 
Emergency Response, 29 Code of Federal Regulabons (CFR) 1926 65 will be used as the basis for the HASP 
In addbon, DOE Order 5480 9A, Construcbon Project Safety and Health Management, applies to this project 
Thls order reqwes preparabon of Job Hazard Analyses (JHAs) to idenbfy each task, hazards associated wth 
each task, and controls necessary to e l m a t e  or mhgate the hazards The JHAs wl1 be included in the 
HASP 

Worker Health and Safety 

This project will expose workers to physical hazards and could potenbally expose workers to chemical and 
radological hazards The physical hazards mclude those associated wtth excavabon acbvlties, use of heavy 
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equipment, noise, heat stress, cold stress, and work on uneven surfaces Physical hazards w11 be mhgated 
by appropnate use of personal protechve eqwpment (PPE), engmeenng, and adrrrrmstrahve controls Chemcal 
hazards will be mihgated, if necessary, by the use of PPE and admmstrahve controls Appropnate skm and 
respmtory PPE wll be worn throughout the project, as necessary Routme VOC momtonng wdl be conducted 
wth an organic vapor momtor for any employees who must work near the contammated sod (1 e , sod samplmg 
or excavahon personnel) Based on employee exposure evaluahons, the Site Health and Safety Oficer may 
downgrade personal protectlve equipment requtrements, if appropnate 

Smce h s  is not a hologrcal area, contmuous h o l o g c a l  controls are not expected to be r e q h  However, 
the HASP will mclude project "hold pomts," which will account for unanhcipated hazards such as 
contammated debns W a b o n  momtonng will be mcluded as appropnate to meet thw approach m the HASP 
per the WETS Radiological Controls Manual (K-H, 1996) 

If field condhons vary from the planned approach, a JHA will be prepared for the new condhons, and work 
w11 proceed accordmg to the appropnate control measures Data and controls will be contmually evaluated 
Field radologcal screerung wll  be conducted usmg radologrcal instruments appropnate to detect surface 

contammation and axborne hoachvity As r e q m d  by 10 CFR 835, Radahon Protechon of Occupahonal 
Workers, applicable WETS mplementmg procedures will be followed to msure protechon of the workers, 
co-located workers, the public, and the envlronment The HASP will descnbe the ax momtonng eqwpment 
and methods to be used to momtor for VOCs, particulates, and rachation Finally, dust mnunuahon 
techmques will be used to mmimize suspension of contammated soils 

4 1 4 Waste Management 

When the excavahon for the placement of the subsurface groundwater collechon system is performed, soil wdl 
be stockpiled adjacent to the trench for use as backfill or to regrade or revegetate the area If water 
accumulates m the trench d w g  excavation and poses a threat to the excavatlon progress, the water will be 
collected and dsposihoned accordmg to the mcidental water program Any associated collected sedunent wll 
be segregated, mrxed with backfill matenal to make it more manageable for handlmg, and returned to the 
trench 

5.0 ENVIRONMENTAL IMPACTS 

RFCA mandates mcorporation of NEPA values mto declsion documents such as thls PAM (DOE 1996) 
Accordmgly, ths sechon provldes a descnphon of potenhal enmnmental mpacts that may be associated wth 
the mtallahon of a subsurface groundwater collechon system m the unnamed gully and north of Bmldmgs 771 
and 774 to intercept groundwater 

5 1  Sods 

Conventional excavation and or trenchmg techmques are to be used to install the 771/774 groundwater 
collechon system The collechon system could be approxmately 875 feet long, with a wdth of 24 inches to 
36 mches The collechon system will be mtalled at a vanable depth of 20 to 30 feet Surface and subsurface 
soils wll be dsturbed for the length and width of the excavahon sites The natural soil profile (if present) w11 
be elmmated and replaced by a more homogenous sod mxture when the excavated matenal is backfilled mto 

Page I I 

/5 



Proposed Action Memorandum for 
771/774 Groundwater Collection Svstem 

October 29, 2003 
Dra f) 

the trench Backfillmg of the excavabons could affect the ability of the dlsturbed area to support revegetabon 
unless sultable topsoil is used Topsoil (if present) w11 be segregated at the start of the excavatfon for later 
use in accordance with Site revegetabon procedures 

Because excavated and m-place soils could be camed off by storm water dunng the project, best management 
pracbces such as the downgrdent mtallation of silt fences and hay bales wll  be used at the work site to 
prevent the transport of sedunent durrng construction Revegetabon wll  provide erosion control after 
installabon is complete 

Analysis of subsurface soil samples m the proposed construction area revealed VOCs, metals, and 
radlonuclides below detecbon lmits Radiologcal momtonng of the soil wl1 not be performed unless it is 
requlred to protect workers, the public, and the envlronment 111 accordance wth 10 CFR 835 and the WETS 
M o l o g c a l  Controls Manual Dunng excavabon, soils will be stockpiled adjacent to the trench or benched 
w h  the excavabon for eventual use as backfill All excavated sods wdl be returned to the excavabon dunng 
backfill operabons 

5 2  ArQuahty 

Project acbmbes potenbally could generate cntena au pollutants and donuclides The cntena pollutant of 
greatest concern is dust, specifically particulate matter less than ten mcrons m size (PM10) An au- quality 
analysis will be performed to assure compliance wth applicable an quality regulabons The analysis, along 
with other project mformabon, wll idenbfy appropnate measures to take to protect the health of workers and 
the public Such measures, if necessary, will be idenbfied m the project’s HASP 

Dust from construcbon will be the pnmary non-radlological an emssion The Colorado Au Quality Control 
Comrmssion requres that prachcal, economically reasonable, and technologically feasible work practices be 
used to control emssions Techques such as usmg water sprays and stoppmg work dunng hgh wmd pen& 
(typically winds exceedmg 15 mph) will be used When fossil fuel fired generators or other portable 
equlpment are needed, opacity standards (20 percent) will be met and fuel usage tracked for the durabon of 
the project Heavy equipment (e g , trenchers, bulldozers, front-end loaders and dump trucks) will be used 
The unpact from heavy equlpment and from the construcbon of the trench itself are short-term and wth the 
use of proper dust suppression techniques, controllable 

Radtological concerns could also be associated wth dust emssions generated dunng the sod dlsturbance 40 
CFR 61, Subpart H, requlres contmuous an momtonng and regulatory nobficabon for any source with the 
potential to emt radonuchdes that could contnbute more than 0 1 milllrem (mrem) per yea effecbve dose 
equivalent (EDE) to the most unpacted member of the public Based on sampling, the soils to be excavated 
contam very low concentrations of radtonuclides Due to the low potenbal of radionuclide emissions, an 
momtonng and regulatory nobficabon thresholds are not anbcipated to be exceeded 

Because regulatory requrements and health-based standards will be met, no adverse effects to an quality are 
expected There will be no impact to workers or the public from project-related itlr emssions 
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5 3 Water Quallty 

Water quahty, durrng constru&on of the system, could also be adversely affected by sebentahon However, 
sllt fences wll  be used to prevent eroded soils from reachmg North Walnut Creek As a result, water quality 
mpacts are anhcipated to be negligble 

5 4 Human Health and Safety 

The mplementahon of this project could expose workers to physical, chemical and low-level rdological 
hazards As discussed m Secbon 4 1 3, these hazards will be considered and controlled dunng all phases of 
the project The use of controls and procedures for worker protechon w11 also protect the public, smce work 
control measures are designed to idenhfl potenhal hazards and prevent releases of all types (e g , dust control 
and decontarmnahon of excavahon equpment) As a result, human health and safety unpacts are anhcipated 
to be negligible 

5 5 Ecological Resources 

The project will disturb up to 20 acres, dunng construchon of the collecbon system, however, all of the area 
will be drsturbed dunng the 771/774 decommissionmg and restorahon actiwty regardless of the subsurface 
groundwater collechon system mtallabon No wetlands wll be hsturbed The chsturbed area lies in the 
northeasthouthwest unnamed gully, whch has been backfilled with artificial fill Thus the area 1s already 
heavily drsturbed The impact of project construchon will be temporary, and the drsturbed area will be 
revegetated with native vegetabon as dlrected by Site ecolog~sts 

None of the area to be disturbed by the remediation acbvibes supports or prowdes habitat for threatened or 
endangered plant or ammal species or species of concern, nor does it contam tuque or unusual biologcal 
resources 

5.6 Historic Resources 

The Rocky Flats Plant site was placed on the Nahonal Register of Histonc Places as a fistonc Distnct 
(5JF1227) on May 19,1997 Histonc Dstnct designahon mandates comphance with the Hlstonc Preservahon 
Act of 1966 and wth the terms of the agreement established with the Colorado State Histoncal Preservahon 
Office The subsurface groundwater collechon system lies withm the boundanes of the Histonc Distnct, 
however, no mpact is expected to occur to protected structures In the unllkely event that potenbally hstonc 
arhfacts are encountered, appropnate site procedures will be mplemented 

5 7 Visual Resources 

Project achvihes will result in temporary, moderate visual mpacts whle construction of the project is 111 
progress "Ius appearance w11 not, however, be 111 sharp contrast to the industrral buldmgs and achvlhes at 
the WETS Furthermore, construchon activihes are expected to last no more than three months Followmg 
revegetabon, the majonty of the area will return to its former appearance as an access road The subsurface 
groundwater collechon system will be passive, so no power h e s  will be requued As a result, vlsual resource 
impacts are anhcipated to be negligble 
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5.8 Noise 

Construcbon and remedlabon activibes wll  result m a m o r  mcrease in local noise levels at the construcbon 
site that are consistent with hghway construcbon and excavabon acbwbes Such unpacts will be m o r ,  
temporary, and consistent with other noise levels at the Site Noise generated by the project will not be 
nobceable more than a few hundred yards from the area and will be confined to the Site Appropnate heanng 
protecbon will be supplied for project personnel as idenbfied m the project’s HASP No noise will emanate 
from the collection system dunng operabon, and therefore the noise unpacts of the project wd1 be lmted to 
the construcbon penod 

5 9 Cumulatwe Effects 

In general, the adverse effects of the 771/774 groundwater collecbon system acbwties are expected to be 
d and temporary Beneficial effects, mcludmg the control of potenbally contammated groundwater and 
remtroducbon of nabve species dunng revegetabon, wll be long-term The cumulabve effects of this broader, 
Site-wide effort are descnbed m the Cumulabve Impacts Document, (DOE 1997) That document descnbes 
the short- and long-term effects from the overall site clean up mssion 

5 10 Unavoidable Adverse Impacts 

Some temporary, adverse effects wlll necessanly occur because of the project acbwbes For example, some 
mammals or repbles may be tempomly dlslocated Noise levels wdl mcrease shghtly but tempomly Fuels 
and other resources will be consumed and m o r  quanbbes of SUT pollutants wl1 be released to the atmosphere 

5 11 Short-term Versus Long-term Produchvity 

The project area will not mpact grassland because all of the project area is previously dlsturbed and 
mdustnallzed Overall, project acbmbes wl1 unprove the long term stability of the area and allow groundwater 
treatment, if necessary, whch m turn will better support both wildlife and vegetation, and will create the 
potential for other, possibly more producbve uses after the Site closes 

5.12 Irreversible and Irretnevable Commitments of Resources 

Thls project wll metnevably consume fuels, money and labor resources, along wth small qumbbes of certam 
matenals used m the collecbon the groundwater However, none of these resources will be consumed m 
quanbbes that are sigmficant relabve to theu consumpbon elsewhere across the Site 

6.0 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS 

WETS accelerated acbons performed under a PAM must attam, to the maxunum extent practxable, federal 
and state applicable or relevant and appropnate reqwrements (AR4Rs) For that reason, the substanbve 
attnbutes of the federal and state ARARs have been identified Secbon 12l(e)(l) of Comprehensive 
Enwonmental Response Compensation and Liability Act (CERCLA) waives the procedural reqwrement to 
obtain federal, state, or local permits (RFCA 716 a ) However, for each p e m t  waved, RFCA reqwres 
idenecabon of the substanbve reqmments that would have been unposed m the pernut process (RFCA 717) 
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October 29.2003 

ARARs are idenhfied as chemcal-, locahon-, or achon-specific Chemical-specific reqwrements are usually 
health- or nsk-based numencal values or methodologes whch, when apphed to site-specific condhons, result 
m the establishment of numencal values These values estabhsh the acceptable amount or concentrahon of a 
chemcal that may be found m or dscharged to the ambient enwonment Locahon-specific reqmments are 
restnchons placed on the concentrahon of hazardous substances solely because they occur m special locahons 
Typical locahon restnchons are for areas with sensihve or u q u e  charactenshcs such as wetlands, areas of 
hstoncal sigdicance, or areas situated m locahons r e q m g  special precauhons Achon-specific requmnents 
are usually technology- or activity-based requmments or lunitahons on achons taken with respect to 
management of the remediahon waste or closure of the facility These reqwrements are tnggered by the 
particular remedal achwhes that are selected to accomplish a remedy The ARARs idenhfied and &cussed 
m the followmg sechons are the chemcal, locahon and amon specific reqwrements to be considered for thls 
achon 

6.1 Chemical-Specific Requirements and Considerabons 

6 1 1 

Title 40 of the Code of Federal Regulabons (CFR) Part 61, Subparts A and H (CCR 5 1001-3, Regulahon No 
8, Part A, Subparts A and H) contsun the applicable NESHAPs This regulahon reqwres lunitmg WETS 
donuchde emssions to meet an annual public dose standard (to offsite member of the public) of 10 mdlrem 
(mrem), momtomg sigdicant emssions pomts, nohfjmg EPA and the CDPHE and obtammg approval (state 
permit) pnor to construction or modlficatlon of raQonuclide sources with emssions exceecllng a 0 1 mrem 
threshold, and annual reportmg of the WETS Effechve Dose Eqwvalent for each calendar year to demonstrate 
compliance with the 10 mrem standard 

Natlonal Emissions Standards for Hazardous Ax Pollutants mSHAP) 

Due to low concentrations of rdonuclides rn groundwater, surface and subsurface soils, and because the 
proposed remedation is a CERCLA project, EPNCDPHE notlficahon and approval are not requmd The 
esbmated dose from the project is not expected to exceed the 0 1 mrem momtonng threshold (see 40 CFR 
$61 93 (b)(4)(1)) Records wl1 be kept, as needed, of project parameters sufficient to esbmate the dose for 
annual compliance reporhng 

6 2 

Achon-specific requlrements and considerations were evaluated specific to the followng subsurface 
groundwater collection system proposed action elements 

Acbon-Specific Requirements and Considerabons 

0 Disposihon of RemeQation Waste 
0 Dispositlon of Constructlon Waters 

S01lStaglng 
0 

0 

Use of Tanks and Containers 
Particulate, VOC and Hazardous Alr Polluhon Emssions 

Page I5 



Proposed Actron Memorandum for October 29,2003 
7711774 Groundwater Collectzon System Draft 

Debns Treatment 

6 2 1 

In RFCA remedahon waste is defined as all 
(1) Solid, hazardous, and mrxed wastes, 

(2) All media and debns that contain hazardous substances, listed hazardous or mrxed wastes or that 

Disposihon of Remediation Waste 

exhibit a hazardous characteristzc, and 

(3) All hazardous substances generated from acftviftes regulated under this Agreement as CERCLA 

response action (See RFCA 725 bf) 

A parallel defmhon is also found m 40 CFR $260 10 As such, the defmhon of remediation waste is 
applicable to all wastes, enwonmental meha (soil, groundwater, surface water, storm water and au) and debns 
generated m conjunchon wth h s  -on Reqwements govermng the idenhficahon and hstlng of hazardous 
wastes are applicable to generahon of remediahon waste (See 40 CFR Part 261) 

6 2 2 

Wastewaters generated d m g  construction achvities will be collected and dlsposihoned accordmg to the 
mcidental water program Treatment is not anticipated to be requlred based on avadable data If the water 
requires treatment, it will be transferred to the Consolidated Water Treatment Facility at B891 for treatment 
(Code assigned would be U211) The Consolidated Water Treatment Facility will treat the remehahon 
wastewater to meet applicable surface water quality standards under the ARARS framework 

Disposihon of Constructron Waters 

Any waste generated at the Consolidated Water Treatment Facility as the result of treatment of a listed 
remedahon waste or wastewater will be assigned the hazardous waste code and managed m accordance with 
applicable waste reqwrements m accordance wth the Consoli&ted Water Treatment Facihty RFCA Standard 
Operating Protocol 

6 2 3 Soil Stagmg 

The movement, temporary stagmg and replacement of excavated soils contamng hazardous wastes will not 
tngger LDRs (see 55 FR 8760) as long as these actwities occur wthm the Same area of concern 

As noted earlier, uncontarmnated or margmally contammated soils that are excavated when the system is 
mtalled will be stockpiled adjacent to or benched withm the excavahon Consistent wth the General 
Stormwater P e m t  for Construchons achvihes, BMPs to control erosion wll be unplemented, i e use of silt 
fences or hay bales per the Site Stormwater Polluhon Prevention Plan 

6 2 4 Use of Tanks and Contamers 

Tanks and contamers may be used d m g  construchon and startup to contsun groundwater that may seep lnto 
the construchon area This r e q m s  the establishment of RFCA Temporary Umts ("Us) for remedahon waste, 
whch wl1 be maintamed per the substanhve reqwements of RCR4 as an ARAR 
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6 2 5 

Soil excavation acbvihes for th~s project have the potential to generate radoparhculate and fugihve dust 
emssions Radionuclide an  pollutant emssions are regulated by 40 CFR 61, Subpart H (Ra&onuclide- 
NESHAP) and 5 CCR 1001-3 Regulation No 8 

An Pollutant Emissions (Parhculates. Volahle O ~ Q ~ C  Compounds. Hazardous An Pollutants) 

Fugihve parhculate emssions w11 be generated dunng construchon achvihes Estnnated emsions are below 
ax  emission inventory reporhng thresholds and are based on the volume of soil to be excavated, stockplled, 
and backfilled 5 CCR 1001-10, Regulahon No 8 requires the mplementahon of prachcal, economically 
reasonable, and technologcally feasible work prachces to control parhculate emissions Dunng soil handlmg 
achmhes, dust m m z a t i o n  techniques such as water sprays, wl1 be used to m m e  suspension of 
parhculates In addihon, earth-movmg operations will not be conducted dmng pen& of hgh wmd The 
substantive reqmments of a control plan (Regulation No 1, Sechon I11 D) will be included m project 
documentahon In ad&hon, RFETS Envmnmental Restorahon Field Operabons Procedure FO 1, Ar 
Momtomg and Parhculate Control, requnements will be mcorporated mto project operabons 

5 CCR 1001-9, Regulahon No 7, regulates VOC emssions Regulahon No 7, Semon II requrres new sowces 
of VOC uhlize Reasonably Avalable Control Technologies (RACT) VOCs may be emtted dunng soil 
excavahon. Although sigmficant VOC concentrahons are not expected, a boundmg assumphon has been made 
that less than 1 ton of VOCs will be emitted from excavation and soil handlmg achvities Based on h s  
assumphon, RACT will be attamed wthout mplementmg specific VOC controls for soil excavahon, stagmg 
and replacement (See Statement of Basis and Purpose, Regulabon No 3, Part D, July 15,1993) 

Regulahon No 7,  Sechon 111 governs the transfer and storage of VOCs and r e q m s  bottom or submerged fill 
for contamers greater than 56 gallons CDPHE has previously gven gudance that any liqud contamg any 
amount of an orgmc compound may be considered a VOC for purposes of this reqwment Th~s requmment 
is applicable to contamers and tanks larger than 56 gallons used to dewater the excavahon or used to manage 
decontammation water To the maxmum extent practicable, storage tanks and related equipment will be 
maintamed to prevent detectable vapor loss 

5 CCR 1001-5 Regulahon No 3, provldes authonty to CDPHE to mventory au pollutant emssions Part A, 
Sechon 11 of this regulabon r e q m  the submttal of Au Polluhon Emssion Nohces (APENs) to CDPHE pnor 
to mtallation of the subsurface groundwater collection system project if regulatory mventory thresholds are 
exceeded Based on conservative assumphons concernmg soil-contarmnant concentrahons and project 
parameters, eshmated potential emissions will not exceed mventory-reportmg thresholds, so MENS do not 
need to be submitted to CDPHE 

Project operations may requre lmited use of fossil fuel fired generators or other portable equpment The 
potential combustion-product emissions from temporary use of these u t s  will not exceed APEN mventory 
reporhng thresholds All fossil fuel fired mts will meet the 20% opacity standard set forth m 5 CCR 1001-3, 
Sechon I1 
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6 2 6 Debns Treatment 

Dunng construchon achvihes, matenals may be encountered or debns generated, whch may contam luted 
hazardous waste Any solid residues from debns treatment exlubitmg a hazardous waste c b m h c  wd1 also 
be managed m accordance wth RCRA hazardous waste requlrernents 

Liqud residues from the treatment of debns contrulllng listed hazardous wastes will be collected and 
transferred to the Consolidated Water Treatment Facility Residues that result from the treatment of listed 
debns w11 carry the same listmg as the listed debns from which it ongnated Any Consolidated Water 
Treatment Facility residues exlubitmg a hazardous waste charactenshc wl1 also be managed m accordance 
with RCRA hazardous waste ARARs 

6.3 

There are no location specific reqwrements and considerations for h s  project 

Locabon Specific Reqwrements and Considerabons 

7.0 IMPLEMENTATION SCHEDULE 

Installahon of the 771/774 groundwater collechon system is scheduled to commence d m g  spnng 2004 Any 
delays, scope, or budget changes may affect thls schedule The 771/774 groundwater collection system is 
expected to be the long-term remedy The system is expected to funchon as long as it is requued to meet the 
onginal objectives 

8.0 RECORDS DISPOSITION 

The 771/774 Groundwater Collection System Project records consist of the CERCLA AR File and 
Environmental Restorahon Project Files 

8 1 CERCLA Administratwe Record Flle 

Th~s section idenhfies the documents that conshtute the AR File for the 771/774 Groundwater Collechon 
System Upon complehon of the public comment penod, comments received from the public wll  be added 
to the AR File, along wth the responsiveness summary and the LRA approval letter LRA approval of h s  
PAM and associated conshtutes approval of the AR File The following documents wll  be added to the 77 1 
Closure Project AR for h s  modlficahon 

Final Rocky Flats Cleanup Agreement, Rocky Flats Enwonmental Technology Site, Golden, 
CO 2003 

771 Closure Project Decomssionmg Operahons Plan, Modlfication 5, August 8,2003 

Rocky Flats Envlronmental Technology Site, Site Wide Water Balance 
Geologzc Charactemahon Report for the Rocky Flats Environmental Technology Site, 1995 
Hydrogeologx Charactenzahon Report for the Rocky Flats Environmental Technology Site, 
1995 

Rocky Flats Environmental Technology Site, 2003, Industrial Area Revegetation Plan, Rewsion 
1, May 
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Cumulahve Impacts Document, Rocky Flats Field Office, Golden, Colorado, June 1997 

HBtoncal Release Report for the Rocky Flats Plant, Rocky Flats Plant, Golden, CO 1992 

The followmg mformahon repositones have been established to provlde public access to the 771/774 
Groundwater Collechon System AR 

Colorado Department o f  Public Health and US Department o f  Energy Rocky Flats Public 
Envlronment (CDPHE) Readmg Room 
Information Center, Buldmg A Front Range Commumty College Libmy 
4300 Cherry Creek Dnve South 3645 West 112th Avenue, Level B 
Denver, Colorado 80220- 1530 Westrmnster, Colorado 80030 
(303) 692-33 12 (303) 469-4435 

U S Envlronmental Protection Agency (EPA) 
Region VI11 
Superfund Records Center 
999 18& Street, Sute 500 
Denver, Colorado 80202-2466 
(303) 293-1807 

8.2 Environmental Restoration Project Fdes 

Project-specific documents will be stored m the Enwonmental Restorahon Project Files untd the project is 
complete, at whch tme the Envlronmental Restorahon Project Files will be processed through Site Records 
Management and archved The Envlronmental Restorahon Project Files will contain charactenzation 
documentahon, mventory sheets, project correspondence, comment resoluhon, work packages, and addhonal 
mformahon that is a dlrect result o f  the work mvolved m the project Maintenance o f  the Environmental 
Restoration Project Files is a Site requlrement 

9 0 COMMENT RESPONSIVENESS SUMMARY 

This sechon will be completed after the public comment penod 
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